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• ^-^ftft^ftftroftBMfcfcfi^rfc-Cfc*. *fc*J893**ftftL,fc5 itSSlciB 
li. NASftC^atyt, **yft©ftft©#Ufli*fcfli«>5r.£-efc.5o 

[l$JlIfcft?ifc-t-5fc«>©^©] 

[ 0 0 0 9 ] 



(5) 



JP 2005-128733 A 2005.5.19 



{* (ft t: 14 , * y h!7-^lc:^i^$H, 7TW^T*-fcx«rai*{«n*5K1t3S«fc*s^-c, 
!E1ggSfi;6Stt1-S«-&i!S, flitff^^^ K?-f^, * s/ t y?-7i-^ 

, 7 7^^-7^ t^SrfflflfS/nt yt*Sr, IE flt £ H * s * "f 5 ©J «P SB * s ■ tt 3 W Ic # f 'J 

[0010] 

ft , ftJ^gBttm&cD^n-fe-yf-SrttL, ;jlf,«7ntyf^iI»i^^jaLTffo 

5**i LtfcSv\ 
[ IS Sioa*] 

[0011 ) 

* 31 931- 4. 5 IE ft g B Tr 14 , * * © * * h b * tt * tt 5 t # lc , * tt K *> 5 M f» 
t«*t5iitC, *^h«EOT*«:#»U. 7 — 9 <0 <Dfet> <0&U • 7 - 9 

<o mm it &n o z Hift5., 

X, * * t & t. tz \* * X h (O ? ~ 7 & ic & & \^ tz ^ — ? mm & ft o Z k X- $ Z 0 * 

# s§ §s k: 4 9 , etttgturto^n-fey^. * y , mmmft&vgmommm&mibz 

Z t ■» pJ fig T* fe 5 o 
[0012] 

[0013] 

Hll 14, **MasiffiSixfeNAS©|ISf)l8-MS:,Tt0tfc5. N A S IJ , * * h 
(BT r_h&$ggj 5) t mm. £ tt 5 -o cd * h -f V * - 7 ^ g|5 100, * 

OC077^ ^fflW/ct-yflOl, 7r-1'/I'¥&©Atil7J^* ; £-7'n y * 1£ & © 7* — * © 
Affl^K*^**-*"**:* ( « T f ^ & fff IB J it*t6) *l»t5lo 

© 7 r /wftj (Sp * y 102, E)liSEftt-fc5Hoof>f K 7 :/«U07, 4 * 9 K 7 
^yi¥l07tcD^— ^coAm7jco*J^ISr^5Ho<D-7 f ^ * ©J ^ 7" n ir y -y- 1 0 4 , 9* -f * * 
K 9 -C 107 Id A fcB 7J £ *t 5 9* — * £ — i: f x. 5 r o o # t ? •> ^ ^ * V 106, x -r 
^^Mft7"nt'7ti04tf^^^ K7^ySl07i I'ftitsroof^T.? IFgrB 106, 
f-f^^9Ji7 , ntyfl04i:7r'f/l'M»7 , Pt5'tl01t*git5~O©7'Pt-yt 
lOSSrtti" 6. 

[0014] 

::t', x -< x ^ K 7 •-f 107K 12, « ft © ^ * * K 7 -< 7* fl* * , «■ ^ /u — 
ir RAIDSI^ # i b tt X ^ -5 li-a- t> fo S o * 7 Q v 9 \ i:l4, x-f^^SiJffll^n-fe 

y -y- 104>6S t 5 * Fv^T'^T — f&teM-tZffijZn&iiLX-h*), — #1: #) K 512B>6S & ffl 
£ tt 5 „ X, I" g & ffi ?R j ifi x 7r'f/^>^TAT'ttfflJ}l,5 7 7^«XD t 7 7'f/l' 
C5tS4'f.«)fiti7"D 7? tro*f/SgS#, •Sr^-f1f#t?fet), — I- 14 I-Node*? © D V 
if m Jt , r Kt-*g&x-:/^©4p/.£7 r -*«i£T-^gt,;**t-5 < , 
[0015] 

# 14 31 ^ © a , b X, _h 3fi L fc 45- S B © fl ft t M * "C fc 9 , * IS K 



(6) 



JP 2005-128733 A 2005.5.19 



& mm-r 5 i> <o x ii * v^o 

[0016] 

NASlciiif 10*1:, * * h3fi»&77^^4S:aSLfc77^^*fflll!» ( tf- - ^ > 

[0017] 

n ti h <£> g # t4 . v^i x i^/5 i ^0 7f^^^^>^— ^ol — ^^ioo-CS:{S^n, -f ri> <£> :7 
7^^Mffli/Pt s/f l0llc«^ti5 o 7 r >f sufflffl -f n -fe 5/ iM0U4 % ^r><^*Jffli^^ 
yi02ic*|ftSixfcSE»W«Sr#flHbT, M:g*Stit77>f/^J:?tgt, ffl 

$^tv>^,t >r ^ ^ k 7 >r 7m 107- t 5 - * a to t) m& i- s 5 0 

[0018] 
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y 102b) it, *o*i»W?»ll9 StbJxfcit*T»l«K»IISiit#»iKB* 
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— o g f4 , 77^^Mfl/ot ytl01t7^ ^.^ffliT'Pir 7tl04^iO75^^I8 
R^lfta^WoMlWSr^SU-cffv^ 4#i Lt'l4l3EV^UItttl»|lt fM.fl "#* 6 

w * tf . ^^h-f^^-^^ — ^ajioo, 77^ znwai^ p t y t lour; 7 7 >f ^sm 
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-fe y loir-*?? <* ti z> 7 r 4 frM it '^4 if k s 4 * ? mm-? u ± v v \ 04x~ m?r 

£ ix5r 4 7s 9 fflffl^«{ s<s<J if 14, HM:iSlT, ttif ti(OfJ9 StMl^tT^o 
51* <a A# ft rt S ico r «: , iitSo ^r-f^SOW^-f^^-fifSrHfT-rs^ 

T << M to n "fe S> 1M 0 1 14 V* "f tl — O , «x.tf77^^MW^.ot 7tl01a(D^t'fc 
o T t> £ < , XI4*S, «tlf77^^8J»^Ptytl01afcJ:t;b'Cio-Ct)fiV^. w 

tti4 7 f ^^^*jffli/N>r^o<^if-et>i^«-e&5c 
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tfcSo Mc # ft (4 , NAS<o^t©»S<o»iKii©l!l9 Sttii (HT ri^^^f 

^-flfj -)■■*: , ^T^/USJ^^nir^i^lOla— 101c x ^^X^ffliffliyn-fe^^ 104a — 104c 
<£> -t X X fr 0 o 
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£ i*\ #^Dtyfl-e»fft5S*I Oj&iy7 h?x7,(B I OS) \Z ft u , ^ K 
e «itf, 0 1 X 7 r << /I'M to -f a ir * -fr 101al4 *ft 31 ft 14 * * h >f >- * — 7 ^ — * g& 10 
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B I O S^«t5o 
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**r*5ri:lc:ft9.»aKlilB«>»(i*Jia**t5. 

JL it £ * 21 <£> :■; (My/^lfeftlTF^, »T«ir KU^t^5«)8t, a {I 
f t^/i-* t*^^)»lSf ^jBT**$ti5f t^^S) £ M ft tu « J: ^ . 

[ 0 0 3 3 J 

^ynt y ticngi, * * >r — su 9 &^t-^ -r if # — je*ih r 1 sn <* n 

5 «fc 5 ^ i- <5 « * * * btiZ* 
[ 0 0 3 4 ] 

± a ^ 4 - f »J 9 & ^ -e 8 f& $ tt >f /< ^ w if , a»^ot y t-e*ftf n©» 

tntf, -o©:/n**iffcB*IHWfc^»^*fcM ^ # * J L T % - o &. Jb <D ft.a K ■ 
II 9 3 T 6 w H s t* J 5 e 
[ 0 0 3 5 ] 

4 » , -< ^ »< >r if <d ^ m Jj & i u r n , ±e©w©is ^ic<> % wtif, # ^ n * * 
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a m # « \z « -t % fit n . AAtfiiiKiitttfflSjis^ntyt, ^y, a it 

9, '<'<>f t©»IS:R*lllt:iiaot, »a»WoJB.3e*Blos«!t|cSt 

IttT^o » , r If ffi . liBJ^^jMtS^Jii^o 
[ 0 0 3 7 ] 

_L IB «fc 5 I- L X % 9L £ ti it ^ << y< s<>( if \c o v> t , % l£ » it J: 5 , 7 7^^88 
7" n ir 5/ if -e 7 r >T M ft ^ '< '< << If > *r << * 9 *J ft ^ o ir :y if t* >f * ^ M ft ^ >T '< 

77>f ^«»A>f/</<-ff 14, ^^N^^-^^-^S&lO 
0. 7r>T ^IW»^o*yifloi2it57T>r^«Jft^*yi 02 (0 j * ? 

f&Jft/W if ^o-feyiMBii«»jR«l03, ^ -f ^ ^ *Jft ^ p -fe >^ if 104 V ^ 

iX^^^yiOS, ^ ^ ^ IFg& 10625: >r K7^^#107©ffl9 atfelS:ffv\ Zl 

ffifflco/W /<><>f if«rii^^ii:^«t5i-i-5o 
[ 0 0 3 8 ] 

fW»^>r^/<>rif^#i-5»st^^^^fWft^>r^/<^if^#r5»s* 

^ti5.t 5 ictSo ^5v^^4. Ifel^l'Jlc^t Sfg^ott* i: tli, tits J: 5 I: 

, ^ r "f ffi ft ^ W ^ ^ >T if t t >r ^ ^ M ft ^ >r '< ^< if , aSftigiiJSSShft 

[ 0 0 3 9 ] 
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^^To»K(o*»aKiij^(osijt)ar««**^rL, s >r if *5 ^ g.iLty 
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fcNASSrro^f^IE® (!&3EMl&tfifeg[x:iI]2) KfifeS^fflLfcii ^£ Witt 
R«t5. L^U. lk«ISIIlw*l4»o-Cfc*tofti* 0 X. HT-Cli7r>f/^lfl^>f^ 
/Wf if ^^^M»^^^^>f f *l«UTBl»«feff 5 i LtRflt5#, *E ^ ftJ 
HP^-f If fc«tofc Hi:, ^ >T if £ ± » £ b fc » -fr I* , 

n & * s< s< * v a) mm t: ft 5 / ot 7tiaot^?T^ixt^5 t^^t^o 
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* « -r a -e *> 5 . m *. if n a eib i & « /b -r 5 iisssoi*^? - * ss ^ a l a s m si 

tfcSittt, X W * ^ All « -f '< 4 if J4 , ft m E B 1 — CO * * ;/ is ~ * ^ y 1 05 (O ftj 
►5 S T * £ if ^ L , 8*^f;f-^5T't^*lt^rt^>a^!J 1 05 » itt £ jft, 5 J: 

5 ^ -r £ „ r <o t % \±~7 r << frum * * v io2<D^mKm i — <o « o artii'>i< tt 
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:^{:S6lt, y 7 4 fv u m ^ << '< '< 4 if tt , »IKH^co7r>f^9I«^ ; e!lio 
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STORAGE HAVING LOGICAL PARTITIONING CAPABILITY AND SYSTEMS 

WHICH INCLUDE THE STORAGE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a storage which is 
connected to a network and used, in particular to a NAS . 
Description of the Related Art 

As a method of improving performance of an information 
processing system, the number of computers provided in the 
information processing system is simply increased. However, 
if a large number of computers are used , considerable time and 
labor are required for super vis ion of the respect ive computers , 
and a total area for installing the conputers and total power 
consumed by the computers increase considerably. In order to 
solve this problem, there has been devised a technique for 
setting a high performance conputer, logically partitioning 
resources of the conputer into plural sections , and using the 
respective partitioned sections as a virtual conputer 
independently. This is called logical partitioning (L PAR ) of 
a computer. For example, an example of such a logical 
partitioning technique is disclosed in JP -A -2 003 -1 5 71 7 7 
(corresponding US Patent Publication No. 2 00 3/0 097 39 3 ). 

By virtu all zing one conputer look as if it is functioning 
as a large number of computers according to the logical 



partitioning, a flexible operation becomes possible. For 
example , various operating systems can be us ed on the respe cti ve 
virtual computers freely and boot up and shutdown or failure 
management can be performed independently for each virtual 
coirputer. In addition, the number of physical machines is small, 
which is advantageous in terms of system management, an 
installation area for the machines , power consumption thereof , 
and the like. However, in the LPAR in the conventional coirputer, 
although resources such as a processor and a memory in the 
coirputer are logically partitioned and allocated to the 
respective virtual computers, concerning a storage connected 
to the computer , a storage area provided in the storage is sinply 
partitioned and the partitioned storage areas are allocated 
to the virtual computers, respectively. Nothing is further 
taken into account specifically. 

Oa the other hand, as a form of using a storage, other 
than a form in which the storage is directly connected to one 
coirputer (hereinafter referred to as "host " in some cases ) and 
used, there is a form in which the storage is shared by plural 
ooirputers via a network. In the latter form, in particular, 
a storage which has an interface as a form of a file system, 
that is, to which file access is possible from the computers, 
is called a network attached storage (hereinafter referred to 
as " NAS ) . 

Data is exchanged between the NAS and the hosts by a form 
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of file having a name and a structure which are recognized by 
an opera ting system running on the host . Therefore, in addition 
to a disk drive for storing data and a control unit therefor, 
the NAS has a processor and a memory, which are used for 
translating file in put /output to and from the host into data 
input/output to and from the disk drive. 

SUMMARY OF THE INVENTION 
The NAS is originally based upon an idea that it is more 
advantageous to provide a storage shared over a network than 
to set a storage individually for plural hosts . Thus, the NAS 
itself has to perform control for sharing a storage area or 
the like among the plural hosts. In addition, when a certain 
host reads and writes a large quantity of data, almost the entire 
processing ability of the NAS is consumed, and ability for 
inputting and output ting data to and fran the other hosts 
declines. Moreover, when data destruction or failure of the 
NAS occurs due to operation mistake or the like of a certain 
host, the data destruction or failure may affect data used by 
the other hosts. 

It is an obj ect of the present invention to reduce control 
for sharing when the NAS is shared by plural hosts and eliminate 
mutual interference among the hosts so as to guarantee ability 
of input/ out put and localize data destruction or failure. In 
addition, it is another object of the present invention to 
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improve a us ability of resources such as a pr oce ss or and a memory 
in the NAS . 

In order to attain the above-mentioned objects, logical 
partitioning is performed in the NAS. More specif ic ally, there 
is provided a st or age wh ich is connected to a net work and receives 
file access , in which reso urces held by the storage , for example, 
disk drives, interfaces with the network, processors 
oo nt rol lin g f i le acc ess, andthelike are logi cal ly part it ion ed 
by a control unit provided in the storage to enable respective 
logical partitions (virtual storages ) to operate 
independently. 

Further, it is also possible that the control unit has 
plural processors and these processors divides logical 
partitioning or performs logical partitioning as a whole. 

Moreover, the control uni t may have a supe rvi sing terminal 
to input information necessary for logical partitioning frcm 
this stpervising terminal. In this case, it is also possible 
that only an access characteristic of a computer using the 
storage are inputted to the supervis ing terminal, and the 
supervising terminal calculates information necessary for 
logical partitioning frcm the access characteristic and 
corrmuni cat es the information to the storage. 

Moreover, a conputer using the storage may als o function 
as a supervising terminal. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
In the aoccmpanyin g drawings : 

Fig. 1 is a diagram showing an example of a structure 
of a NAS; 

Fig. 2 is a diagram showing an exanple of allocation of 
a file control memory and a cache memory; 

Fig. 3 is a diagram showing an exanple of allocation of 
a file control processor and a disk control processor; 

Fig. 4 is a diagram showing an exanple of allocation of 
an inter-processor comnuni cation unit; 

Fig. 5 is a diagram showing an exanple of allocation of 
groups of disk drives; 

Fig. 6 is a diagram showing a concept of user authentication 
of a host system according to logical partitioning of a host 
interface unit and the file control processor; 

Fig. 7 is a diagram showing an exanple of a structure 
of a NAS; 

Fig. 8 is a diagram showing an example of a setting input 
screen for logical partitioning of the NAS; and 

Fig. 9 is a diagram showing an example of logical 
partitioning information of respective resources of the NAS. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Embodiments of the pres ent invention will be hereinafter 
described with reference to the acoorrpany ing drawings. Note 
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that it is needless to mention that the present invention is 
not limited to descriptions of the embodirrents described below . 

Fig. 1 is a diagram showing an exarrple of an embodiment 
of a NAS to \tfiich the present invention is applied. The NAS 
includes: two host interface units 100 which are connected to 
a host (hereinafter also referred to as "host system"); three 
file control processors 101 which translate an input/ output 
request by a unit of file from the host into an input /output 
request of data by a unit of block; two file control memories 
10 2 which store information necessary for translating an 
in put /output request by a form of file into an input /output 
request of data by a unit of block (hereinafter also referred 
to as "translation control data"); four groups of disk drives 
10 7 serving as storage media; three disk control processors 
10 4 which control input /output of data to and from the groups 
of disk drives 10 7; two cache memories 106 which tenporarily 
store data inputted to or out putted from the groups of disk 
drives 107; two disk interface unit s 106 which connect the disk 
control processors 104 and the groups of disk drives 107; and 
two int er-processor corrmuni cation units 103 which connect the 
disk control processors 10 4 and the file control processors 
101. 

Here, it is also possible that plural disk drives are 
included in the groups of disk drives 10 7 and each group takes 
a RAID configuration. In addition, the "block" is a 
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predetermined unit which is used when the disk control processors 
10 4 st ore d at a in disk d rives . In general , 51 2B is a dopted 
as the block. In addition, the "translation control data" is 
information in die at in g a correspondence relation between a file 
name used in a file system and a position of a file from its 
top, and the block. In general, the translation control data 
is expressed as a link structure such as I -Node or a data structure 
such as an address translation table. 

Note that, in this specification, identical devices are 
denoted by identical reference numerals, and alphabets such 
as "a" and "b " are attached to the identical reference numerals 
when the identical devices are distinguished. In addition, 
the above-mentioned numbers of the respective devices are only 
examples and do not limit the present invention. 

In Fig. 1, an input /output request by a unit of file, 
which is sent from the host system to the NA S, is processed 
in the NAS as described below. 

First of all, a request for startingfile reference (open) 
designating a file name is sent to the NAS from the host . Next, 
an actual input/output request for data is sent, and finally, 
a request for ending file reference (close) is sent. 

Th es e re qu est s are re ce ive d by any one of the hos t inte rface 
units 100 and transferred to any one of the file control 
processors 101. Ihe file control processor 101 checks the file 
name requested by the host with reference to the translation 
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control data stored in the file control memories 102, records 
the file name started to be used, and translates a data 
input/output request for the file into a data input/ output 
request to the groups of disk drives 10 7 in which the data is 
stored. 

The translated data input/ output request is sent to any- 
one of the disk control processors 10 4 via any one of the 
inter-processor communication units 103. In addition, in the 
case in vrtiich necessary translation control data is not stored 
in the file control memories 102, the file control processor 
10 1 request s translation control data stored in a predetermined 
storage area of the groups of disk drives 10 7 from any one of 
the disk control processors 10 4 via the inter-processor 
conmunicat ion unit 103. 

With respect to the data input/ out put request (including 
a request for translation control data) received fr cm the any 
one of the file control processors 10 1 via the inter-processor 
conmunicat ion unit 10 3, the disk control processor 104 checks 
if the data is stored in any one of the cache memories 105. 
When the data is stored in any one of the cache memories 105, 
the disk control processor 104 applies writing or reading of 
the requested data to the cache memory 105. 

Thereafter, in the case of writing, the disk control 
processor 104 returns a result to the effect that writing is 
completed, or in the case of reading, returns a result to the 
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effect that reading is completed together with the re ad -out 
data to the file control processor 10 1, which sent the 
input/output request, via the inter -process or communication 
unit 103 . The file control processor 101 proces ses the returned 
re suit and data andsends theresult (data, areport on conplet ion 
of processing, etc.) to the host system, which sent the 
input/output request to the NAS , via the host interface unit 
100 which received the input/output request. 

On the other hand, in the case in which the data requested 
by the file control processor 101 is not stored in all the cache 
memories 10 5, the disk control processor 10 4 specifies in which 
portion of the groups of disk drives 107 the requested data 
is stored, reads out the data from the portion of the groups 
of disk drives 107 via one of the disk interface units 10 6, 
and stores the data in one of the cache memories 105. 

Thereafter, the disk control processor 104 applies 
reading or writing of the requested data to the cache memory 
10 5 in vtfiich the data is stored. The subsequent processing 
is the same as the process in g described above. 

No te tha t the dat a stored in the cache memory 10 5 is wr itt en 
back to the groups of disk drives 10 7, forexanple, when a fixed 
time has elapsed or when a free space of the cache memory 105 
becomes insufficient. 

In this embodiment, for exarrple, the above-mentioned 
kinds of processing are performed independently from each other 
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ac cording to a uni t (logical parti ti on ) parti ti one d by a logical 
partition boundary as shown in Fig. 1. When the host interface 
units 100, the file control processors 101, the file control 
memories 10 2, the inter-processor ccmmunication units 103 , the 
disk control processors 10 4, the cache memories 105, the disk 
interface units 106, and the groups of disk drives 10 7, which 
are physical resources for processing allocated to the 
respective logical partitions, are allocated to each logical 
partition once, the devices are used solely for processing of 
the logical partition. MDre specifically, a file control 
processor 101a and a disk control processor 104c, which are 
allocated to different logical partitions in Fig. 1, do not 
exchange the input/ output request of data as described above. 

In addition , resources (e. g. , file control memory 10 2b ), 
vtfiich are shewn across the logical partition boundaries in Fig . 
1, are us ed for each logical part it ion boundary with a capaci ty 
or the like thereof logically partitioned at a rate allocated 
in advance. In this way, the logical partitions operate as 
virtual NASs independent from each other. 

The processing for partitioning and allocating the 
physical resources to the respective logical partitions is 
actually executed by the file control processors 101 and the 
di sk con tro 1 pr oce ss or s 10 4 . As amethod of cont rol lin g logi ca 1 
partitioning, two methods described blow are conceivable. 

In a first method, the file control processors 101 and 
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the disk control processors 104 divide the control for the 
logical partitioning of several physical resources and control 
the logical partitioning in association with each other as a 
vtfiole . 

For example, the file control processors 101 perform 
processing for allocating the host interface units 100, the 
file control processors 101, and the file control memories 10 2. 
This processing is hereinafter referred to as "file control 
hypervisor". 

In addition, the disk control processors 104 perform 
processing for allocating the inter- proce sso r cornnun ic ati on 
units 103, the disk control processors 104 , the cache memories 
10 5, the disk interface units 106 , and the groups of disk drives 
10 7, This processing is hereinafter referred to as "disk 
control hypervisor" . The file control hypervisor executed by 
the file control processors 101 and the disk control hypervisor 
executed by the disk control processors 104 cooperate with each 
other to perform the each allocation processing. Details of 
cooperation will be described later. Note that the file control 
hypervisor may be executed by any one of the file control 
processors 10 1, for exanple, the file control processor 101a 
or may be executed by plural file control processors 101, for 
example, the file control processors 101a and 101b. This is 
also true for the disk control hypervisor. 

In a second method, the two kinds of control processors 
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cooperate to control logical partitioning of all the physical 
resources. More specifically , all thefile control processors 
10 la to 101c and the disk control processors 10 4a to 104c perform 
processing for allocating logical partitions of all the 
resources of the N AS (integrated hypervisor) . 

More specifically, for example, hypervisor operating on 
each processor realizes the logical partitioning as described 
be low. 

First, the hypervisor makes resources other than 10 
processing resources in a logical partition, to which each 
processor is allocated, invisible for basic IO processing 
software (BIOS) running on the processor. For example, in Fig . 
1, the file control processor 101a is physically connected to 
the host interface unit 10 0b. However, in the case in which 
the logical partition is set to be partitioned by an ill us trated 
dotted line, the hyper vis or makes the host interface unit 100b 
invisible. 

More specifically, in the case in which a privileged 
instruction for checking resources connected to the processor 
and available resources is executed in a BIOS, the hypervisor 
generates interrupt in terms of software according to execution 
of the privileged instruction to shift the execution to the 
hypervisor. The hypervisor checks resources allocated to a 
logical partition to v^iich the processor belongs , sets a result 
of the privi leg ed in st rue tio n such that only res our ces allocated 
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to the logical partition are visible, and returns to the BIOS 
in which the Interrupt was generated. 

In this way, each processor handles only resources of 
a logical partition to which the processor belongs, and 
separation of logical partitions is realized. 

There are two kinds of memories, the host interface units 
10 0 and the inter-processor communication units 103 , which are 
provided with plural conmun ica tion channels, among the 
resources. In such a case , it is sufficient to control an amount 
of resources to be shown to processors in the respective logical 
partitions (in the case of the memory, capacities of the memory 
in a start physical address and an end physical address, and 
in the case of the oonmunicat ion channel , the number of channels 
indicated by a set of physical numbers of channels). 

In addition, concerning the processor itself, in the case 
in which each processor is allocated to one logical partition 
oonpletely, it is sufficient to occupy the processor with the 
logical partition. 

C*i the other hand, it is also conceivable to allocate 
one certain processor to two or more logical partitions and 
cause the logical partitions to share the processor by 
determining their sharing ratios. In such a case, it is 
conceivable to impl orient timer interrupt in each processor in 
terms of hardware to make arrangement such that the hyper vis or 
is started up at each fixed time by the timer interrupt. 
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The hyper vis or started up by the timer interrupt measures 
to viiich extent processing of a logical partition has been 
performed by the processor, determines a logical partition to 
be processed next in accordance with the predetermined sharing 
ratios, and shifts the execution of the processor to processing 
of the logical partition. In this way, one processor can be 
partitioned at predetermined ratios and allocated to two or 
more logical partitions. 

Note that, as a method of realizing the hypervisor, other 
than the above-mentioned example, for example, it is also 
po ssible to provide special pur po se hardware which is connected 
to the respective processors and performs resource supervi sion, 
a special purpose co-processor which is controlled by a 
small -sized micro program, and the like to realize the control 
of logical partitioning. 

In addition, information on logical partitioning, for 
example, information designating a processor, a memory, a 
oo inn uni cat ion unit, and the like used ±n a logical partition 
1, is stored in any one or more of the file control memories 
102, the cache memories 105, the disk drives of the groups of 
disk drives 10 7 , or the other storages . Each kind of hypervisor 
reads out the information to thereby apply de sig nation of logical 
part itioning to the BIOS or the like. Note tha t this in format! on 
is set via a supervising terminal to be described later. 

Concerning the hypervisor realized as described above, 
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In the case in which the file control hypervisor is operated 
by the file control processor and the disk control hypervisor 
is operated by the disk control processor, the file control 
hypervisor performs the processing for allocating the host 
interface units 100, the file control processors 10 1, and the 
file control memories 10 2, the disk con trol hypervisor performs 
the processing for allocating the inter- process or 
oo mn uni cat ion units 103, the disk control processors 104, the 
cache memories 10 5, the di sk int erf ac e unit s 10 6, and the groups 
of disk drives 107 , and the two kinds of hyp er vis or are associated 
with each other . 

More specifically, in designating logical partitioning 
with a supervising terminal to be described later, designation 
appl led to logical par ti tioning wl th respect to the file control 
hypervisor and des ig nation applied to logical partitioning with 
respect to the disk control hypervisor are performed in 
association with each other. Alternatively, depending upon 
a manner of designation with respect to logical partitioning, 
as described later, the file control hypervisor and the disk 
control hypervisor are adap ted to au to ma tic ally make adj us tment 
each other such that a logical partition conforms to a request 
for the designated logical partitioning. 

In the case of integrated hypervisor, for example, 
respective processors starting up the integrated hypervisor 
share information on allocation of all resources to respective 
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logical partitions, the hypervisor determines resources to be 
used by a processor , which has start ed up the hypervisor, with 
reference to the allocation information and executes allocation 
process ing . 

Next, a specific example of allocation of the resources 
of the NAS to logical partitions will be described. The 
allocation of the resources will be hereinafter described with 
th e cas e in wh ich the NAS sh own in Fig . 1 is lo gi cal ly part it ion ed 
into two logical partitions (logical partition 1 and logical 
partition 2) as an example. However, any nun be r of logical 
partitions will do . In addition , in the following description , 
the file control hypervisor and the disk control hypervisor 
are de scribed as performing logical part iti oning in as soci ation 
with each other. However , logical par ti tioningmay be performed 
by the integrated hypervisor. Moreover, as a matter of 
expression, if hypervisor performs logical partitioning, 
process ing by the hypervi sor is ac tual ly execut ed by a process or 
vdiich performs processing of each hypervisor. 

Fig. 2 is a diagram showing an example of allocation of 
the file control memory 102 and the cache memory 10 5 to logical 
partitions . For example , vtfien a request of a host system using 
the logical partition 1 attaches importance to a read data 
transfer rate , the disk control hypervisor in ere as es an amou nt 
of allocation of the cache memory 10 5 to the logical partition 
1 such that requested data is stored in the cache memory 10 5 
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as m uch as p ossible. In th is case, a n amount of al location 
of the file control meirory 10 2 to the logical partition 1 may 
be small. 

In as so elation with the above, the file control hypervisor 
decreases the amount of allocation of the file control memory 
10 2 to the logical partition 1 to allocate a larger storage 
capacity to the logical partition 2. Consequently, it is 
possible to improve utilization of the file control memory 102 
in the NAS as a whole. 

Oi the other hand, if a request of the host system using 
the logical partition 1 at taches importance to a response time, 
the file control hypervijsor allocates a larger storage capacity 
of the file control memory 10 2 to the logical partition 1 such 
that translation control data is stored in the file control 
memory 10 2 as much as possible. In this case, the amount of 
the cache memory 10 5 allocated to the logical partition 1 may 
be small. Consequently, the disk control hypervisor can 
allocate a larger capacity of the cache memory 105 to the logical 
partition 2, and it is possible to improve utilization of the 
cache memory 10 5 in the NAS as a whole. 

In addition, in the case in which an in put /output request 
of the host system using the logical partition 1 mainly concerns 
random access to data scattered in a large area of the groups 
of disk drives 107 provided in the NAS , it is difficult to st ore 
all pieces of information on the access scattered in a large 
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area even if large capacities of the file control memory 102 
and the cache memory 10 5 is allocated to the logical partition 
1. Thus, an effect of the allocation is small. Therefore, in 
such a case, the file control hypervisor and the disk control 
hypervisor reduce the amounts of allocation of the file control 
memory 102 and the cache memory 10 5 to the logical partition 

1 and allocate a large storage capacity to the logical part ition 

2 which is the other logical partition to thereby improve a 
utilization of the cache memory 10 5 and the like. 

Conversely, in the case in vtfiich an input/output request 
of the host system using the logical section 1 mainly concerns 
sequential access to data stored in continuous ranges of the 
groups of disk drives 10 7 provided in the NAS, it is possible 
to specify in advance information neces sary for access and data 
to be read in advance in the NAS itself. Therefore, it is 
conceivable that the file control hypervisor and the disk control 
hypervisor perform allocation processing to increase amounts 
of alio cat ion of the file cont rol memory 10 2 and the cache memory 
10 5 to the logical partition 1 such that the information and 
the data can be stored in the file control memory 102 and the 
cache memory 10 5 sufficiently. 

Fig. 3 is a diagram showing an example of allocation of 
the file control processor 10 1 and the disk control processor 
104 to logic partitions. 

In the case in xrfiich an input/ out put request from a host 
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system using the logical partition 1 is a request for a small 
nuniber of large file accesses, an amount of processing for 
translating file input/ out put executed by the file control 
processor 101 into data input/ output is not so large. Therefore, 
an amount of allocation of the file control processor 101 to 
the logical partition 1 may be small. 

In this case, the file control hyper visor reduces the 
amount of allocation of the file control processor 10 1 to the 
logical partition 1 (more specifically, an occupation ratio 
of the processor) and allocates relatively a larger amount of 
processor resources than that of the logical partition 1 to 
the logical partition 2 which is the other logical partition. 
Consequently, it becomes possible to improve a utilization of 
the file control processor 101 provided in the NAS . 

In addition, in this case, since an amount of data of 
a file is large, an amount of processing of data input/ output 
executed by the disk control processor 104 allocated to the 
logical partition 1 increases. Therefore, the disk control 
hypervisor increases an amount of allocation of the disk control 
processor 10 4 to the logical partition 1. 

Further, in the case in which an input /output request 
of the host system using the logical partition 1 is a request 
for a large numb er of sma 11 f il e ac ce ss es , an a mo unt of pr oc ess ing 
for translating file input/ out put executed by the file control 
pr oc ess or 101 into da ta inpu t/ out put in ere as es. Thu s , the file 
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control hypervisor increases an amount of allocation of the 
file control processor 101 to the logical partition 1. 

In this case, since an amount of data of a file is small 
in itself, an amount of processing for dat a input/ out pu t executed 
by the disk control processor 104 allocated to the logical 
partition 1 is not so large. Thus, the di sk control hyper vis or 
reduces the amount of allocation of the disk control processor 
10 4 to the logical partition 1 and increases an amount of 
allocation of the disk control processor 104 to the logical 
partition 2. Consequently, it becomes possible to improve a 
utilizaiton of the disk control processor 10 4 in the NA S . 

Moreover, in the case in which the host system using the 
logical partition 1 does not require a high performance NAS, 
the file control hypervisor and the disk control hypervisor 
perform allocation processing so as to reduce the amounts of 
alio cat ion of the file con trol processor 101 and the disk control 
processor 104 to the logical partition 1. Conversely, in the 
case in which the host system using the logical partition 1 
requires a high performance NAS, the file control hypervisor 
and the disk control hypervisor perform allocation processing 
so as to increase the amounts of allocation of the file control 
processor 101 and the disk control processor 10 4 to the logical 
partition 1. 

Fig. 4 is a diagram showing an example of allocation of 
the inter- processor communication unit 103 to logical 
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partitions . In the case in which an input/output request from 
a host system using the logical partition 1 is a request for 
a large file sequential access, the disk control hypervisor 
performs allocation processing so as to increase an amount of 
allocation of the inter-processor oonmuni cat io n unit 10 3 to 
the logical partition 1 (more specifically, a oonmuni cation 
bandwidth) and preserve data comimnication ability between the 
file control processor 101 and the disk control processor 104 
(in other words, data communication ability between the host 
interface unit 100 to the cache menory 105). 

In addition, if an in put /output request of the host sys tern 
using the logical partition 1 is a request for a small file 
sequential access, the amount of allocation of the 
inter-processor communication unit 10 3 to the logical part iti on 
1 may no t be large . Moreover, if a request from the hos t syst em 
is a request for a random access, performance of a virtual NAS 
of the logical partition 1 from the viewpoint of the host system 
is not significantly affected by the amount of allocation of 
the inter -processor oommunicat ion unit 103 to the logical 
partition 1. Therefore, in these cases, the disk control 
hypervisor performs allocation processing so as to reduce the 
amount of allocation of the inter- processor oonmuni cat ion unit 
10 3 to the logical partition 1 and increase allocation thereof 
to the other logical partition (here, the logical partition 
2) and inprove utilization of the in te r- pro ces so r commu ni cat ion 
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unit 10 3 in the NAS. 

Fig. 5 is a diagram showing an example of allocation of 
the groups of disk drives 10 7 to logical partitions. If a hos t 
system using the logical partition 1 prefers large storage 
capacity, the disk control hypervisor allocates the groups of 
disk drives 701 , vtfiich has a RAID 5 configuration with a hi^i 
storage capacity efficiency (in Fig. 7, while the number of 
disk drives in which data is stored is three, the number of 
disk drives in which parity is stored is one, and a capacity 
efficiency is 75%), to the logical part iti on 1. In this case, 
a speed of rotation of a disk drive may not be so fast, for 
example, 7,5 00 rpn . 

On the other hand, if the host system using the logical 
partition 1 prefers good access performance, the disk control 
hypervisor allocates the group of disk drives 701, which has 
a RAID1 configuration allowing accessibility to be improved 
(in Fig. 7, since identical data is duplicated and stored in 
two disk drives , a storage capacity efficiency is 50% , but since 
both the two disk drives can be used for the identical data, 
total acces sibility is twice as high as that of one disk drive ) , 
to the logical partition 1. Note that, in this case, taking 
into account speeds of rotation of disk drives included in the 
group of disk drives 10 7 as well, the disk control hypervisor 
may allocate the group of disk drives 107 having a disk drive 
of a high rotation speed, for example, 15,0 00 rpm among the 
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groups of disk drives 107 of 

107 of the same RAID1 configuration to 
the logical partition 1. 
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system B which uses a logical partition 2. In this case., the 
user A of the host system A and the user D of the host system 
B have the same ID w abc". Thus, in order to distinguish the 
user B and the user D in a conventional NAS , it has been necessary 
to perform special processing such as giving IDs to host systems 
or a group of host systems and combining the host ID and IDs 
of users to distinguish the users. 

However, in this embodiment, the host interface unit 10 0 
and the file control processor 10 1 are logically partitioned, 
and the each logical partition operates as the host interface 
units 100 and the file control processors 10 1 of separate 
individual virtual NASs . Ihus, user authentication is also 
performed independently for each logical partition. In other 
words, the user A and the user D having the identical ID "abc" 
in Fig. 8 are authenticated in the separate logical partitions 
respectively. Therefore, the user A and the user D are 
distinguished naturally, and no special processing is required 
in o rder to di stinguish the users. In ot her wo rds, a s long 
as logical partitions are different, an identical ID can be 
given to plural users without performing special processing. 

Moreover, resources of the host interface unit 10 0 and 
the file control processor 10 1 allocated to each logical 
partitions are never use din the ot her logi ca 1 parti tio ns . Thus, 
even if a user of a certain logical partition performs a large 
quantity of data access, users of the other lo gic al part it ions 
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the same as those in Fig. 1. 

In Fig. 7, as in Fig. 1, for example, processing is 
performed independent ly in logical partitions separated by a 
logical partition boundary as shown in Fig. 7. When the host 
interface units 100, the integrated control processors 901, 
the integrated control memories 902, the disk interface units 
10 6, and the groups of disk drives 10 7, all which are physical 
resources for processing allocated to the respective logical 
partitions, are allocated to each logical partition once, the 
devices are used solely for proces sing of the logical partition. 
In this way, the re spective log ical par tit ions operate as virtual 
NASs independent from each other. 

The processing for logical partitioning and allocating 
the physical resources to the respective logical partitions 
is actually executed by the integrated control processor s 901. 
The integrated control processors 90 1 perform control of the 
previously -mentioned integrated control hypervisor. 

Fig. 8 is a diagram showing an example of a setting input 
screen of a supervising terminal for input ting set ting of logical 
partitioning of a NAS. Such a se tting input screen i s used 
in both the first embodiment and the second embodiment. A 
supervisor or the like inputs setting for logical partitioning 
as shown in Fig. 8, and contents of the input of setting are 
notified to the NAS , whereby hypervisor operating in the NAS 
logically part it ions the respective resources of the NAS . More 
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Thereafter , the supervisor or the like inputs allocations 
of the resources such as processors or memories while looking 
at the screen. In this case, for example, in a part where 
allocation of the file con tro 1 proc ess or 101 and the disk control 
processor 104 is designated, if display is adapted such that 
ways of alio cat ion of the respective processors to the respective 
logical partitions can be set in association with each other 
as shown in the figure (in the figure, both the processors are 
displayed side by side such that a relation between the 
processors can be easily seen) , it becomes easy to input the 
setting for allocation control as described above with reference 
to Fig. 5. 

In addition, for example, as shown in Fig. 8, not only 
knobs for setting amounts of allocation of the file control 
processor 101 and the disk con tro 1 processor 10 4 to the logical 
partitions individually (icons which can be selected by a 
pointing device) but also knobs with which the amounts of 
allocation can be set in as so cia tion wi th each other are prepared. 
Similarly, concerning the file control memory 102 and the cache 
memory 10 5, amounts of allocation of the memories to the 
respective log ica 1 part iti on s are displayed in associat ion with 
each other, and knobs for individual setting and associated 
setting are prepared. 

In the example of Fig. 8, concerning the int er -process or 
cormiunication unit 10 3, the supervisor or the like inputs 
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percentages of allocation of entire data transfer ability 
between the file control processor 101 and the disk control 
processor 104 (the host interface unit 10 0 and the cache memory 
10 5) to the respective logical partitions. 

In addition, concerning the host interface unit 100 , the 
supervisor or the like inputs information on allocation by 
specifying a connection port of a network for physically 
connecting the host system rather than according to percentages 
of the resources. However, a method of inputting the 
information simply ac cor din g to the percent ages of the res our ces 
maybe adopted. Moreover, concerning the group of disk drives 
10 7, the supervisor or the like performs allocation of the 
resources by setting capacities, RAID constitutions, and 
performance (speed of rotations) of physical disk drives to 
be allocated to the respective logical partitions. 

The above-mentioned methods of input of setting for 
resource allocation are examples. Other than these methods 
of input, allocation of resources may be input ted independently 
as numerical values or may be inputted automatically to seme 
extent. For example, the supervisor or the like inputs 
characteristics of access which a host system requires of a 
certain logical partition (randan or sequential, an average 
data length per one transfer, a minimum data transfer rate, 
a maximum response time, etc.) via a supervising terminal, 
vfaereby the supervisor or the like selects a set of parameters 
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meeting the inputted characteristics with hypervisor, from 
several sets of par aire ters prepared in advance, more 
specifically, from sets of parameters having the 
characteristics shown in Figs. 2 to 5. 

Consequently, for example, in the case in which the 
supervisor or the like designates sequential access, the 
supervisor or the like selects a set of parameters corresponding 
to sequential (parameters corresponding to sequential shown 
in Figs. 2 and 4) with hypervisor from the sets of parameters 
pr ep are din advance and set s the parameters to perform processing 
of logical partitioning. 

More specifically , when the supervisor or the like wishes 
to create three logical parti t ions, namely, a logical part iti on 
suitable for a large file access, a logical partition suitable 
for small file access, and a moderate size file access, the 
supervisor or the like prepares partitioning parameters for 
a logical partition 1, in vtfiich an amount of allocation of a 
file control processor is smaller than an amount pf allocation 
of a disk control processor, a logical partition 2, in which 
an amount of allocation of a file control processor is larger 
than an amount of allocation of a disk control processor, and 
a logical partition 3, in which amounts of allocation of a file 
control processor and a disk control processor are coup arable, 
as described in the example of allocation setting of a file 
control processor and a disk control processor in Fig. 8, in 
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an area referred to by the hypervisor (in a storage area in 
which information on allocation of resources to logical 
partitions described later in Fig. 9 is stored) . 

In act ual ly perf or mi ng alio ca t io n se tt In g , the su per vi so r 
or the like simply designates characteristics which are 
requested of logical partitions such as the three logical 
partitions consisting of the logical partition suitable for 
large file access , the logical partition for small file access, 
and the logical partition for moderate size file access . Then, 
the hypervisor automatically selects parameters for allocation 
corresponding to the designation. 

Consequently, the supervisor or the like can easily 
designate logical partitions having desired performance and 
characteristics . 

In addition, the supervisor or the like is required to 
make sure such that resources sufficient for the each logical 
partition allowing it to operate correctly are always allocated 
by the input of allocation setting. For example, an amount 
of allocation of the file control processor or the disk control 
processor cannot beset to zero. At this point, in the automatic 
setting as described above, it is also possible that a lower 
limit is set for an amount of allocated resources in advance 
such that this lower limit is complied wit h au tcmati cal ly . In 
addition, in the example of input as shown in Fig. 8, it is 
also possible that lower limits of amounts of allocation of 
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the re sp ect ive re sour ces are def in ed in adv anc e in the NAS an d , 
in the case in which an amount of allocation of a resource below 
the lower limit for the resource is inputted, an warning is 
reported or such input of allocation is checked and refused. 

Co ns equ ent ly , the supe rvi sor or the like can se t logi ca 1 
partitions safely. 

Fig. 9 is an example showing inf oimation indicating the 
allocation of the resources to the logical partitions set by 
the supervisor or the like as de scribed ab ove . A correspondence 
relation between the physical resources and the logical 
partitions as shown in Fig. 9 is created on the basis of 
information that the hypervisor has received frcm the 
supervising terminal. More specifically, the respective parts 
of hypervisor have information on structures of the physical 
resources of the NAS, allocate the physical resources to the 
respective logical partitions on the basis of information 
inputted by the super vis or or the like and the information on 
the structure , and create the correspondence relation as shown 
in Fig. 9. Note that, in Fig. 9, the number of items on the 
vertical axis increases and decreases according to structures 
of devices provided in the NAS, and the number of logical 
partitions on the horizontal axis is changed according to 
designation by the supervisor or the like. 

Then, the information on the correspondence relation as 
shown in Fig. 9 is stored in an area solely used by hypervisor 
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of any one or more of the file control memories 102, the cache 
memories 105, the groups of di sk drives 10 7, and the otherstorage 
media as described above . Hie respective parts of hyper visor 
determine resources, which the respective logical partitions 
are caused to use, with reference to the stored information 
and perform processing for allocation of the resources. 

In the storage according to the present invention, when 
the storage is shared by plural hosts, control for the sharing 
can be reduced, and mutual interference among the hosts can 
be eliminated to guarantee performance of data input/output 
and localize data destruction or failure. 

In addition, user authentication independent for each 
host or each group of host s can be per formed. Further, according 
to the present invention, it is possible to improve utilization 
of resources such as processors, memories, and storage media 
in a system. 

Moreover, plural virtual NASs can be provided by one NAS. 
A degree of freedom of an operating system of a host can be 
improved. It is possible to independently perform operation 
and stop or failure processing. Thus, the NAS becomes 
advantageous in terms of system management, an installation 
area, power consumption, and so on . 

Fig. 10 is an example of a form in which an NAS is connected 
to a ho st system (host c omputer ) . The NA S ac cording to t he 
present invention can also be used in the form of Fig. 10. 
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In Fig. 10, four host computers 900a to 90 0dare connected 
to an NA S 9 02 b y a ne twork 90 1. A su pervising te rminal 90 3 
is connected to the NAS 90 2 by a special line 90 4. By using 
the special line 904, the supervising terminal 903 can be 
connected to the NAS 902 even if no settings are made in the 
NAS 9 02 in advance. When the NAS 902 is used for the first 
time, since no settings are made concerning a network, it is 
possible that the supervising terminal 903 is connected in the 
form as shown in Fig. 10. 

On the other hand, Fig. 11 is an example of a form in 
vfaich the supervising terminal 903 is also connected to the 
NAS 902 through the network 901 without providing a special 
line between the supervising terminal 903 and the NAS 902 . In 
this case, settings concerning a network have to be made in 
the NAS 9 02 in order to corrmun icate wit h the supervising terminal 
903 through the network. If the network 901 is, for exanple, 
an IP network, settings for IP addresses of the NAS 90 2 itself 
and the supervi sing terminal 903 and network masks are necessary. 

It is possible that such settings concerning a network 
for communicating with the supervising terminal 9 03 are 
performed by, for example , connecting the supervising terminal 
90 3 to the NAS 902 once through a special line in the form as 
shown in Fig. 10. When the set tings for the network are conplet ed, 
the connection by the special line between the supervising 
terminal 90 3 and the NAS 90 2 can be cancelled and removed, and 
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the supervising terminal 903 can be connected to the network 
90 1 to change the form to the form of Fig. 11 , whereby the NAS 
90 2 can be supervised f rem the supervising terminal 903 through 
the network. 

In addition. In Fig. 11, another method of performing 
the settings for the network for communicating with the 
supervising terminal 903 is to install a very small console 
unit for only performing the settings for the network in the 
NAS 902. Fig. 12 is an example of such a console unit. If the 
console unit as shown in Fig. 12 is provided on an appropriate 
surface of a housing of the NAS 90 2, the network settings for 
oo nmuni eating with the supervising terminal 903 through the 
network 90 1 in the form as shown in Fig. 11 can be performed. 
If the supervising terminal 903 can be connected once through 
the network 901, supervising work for the NAS 902 after that 
can be performed through the supervising terminal 90 3. 

In the NAS according to the present invention, plural 
vi rt ual NAS s ope rat e on one phys ic al NAS. For iden ti fy in g the 
respective virtual NASs, settings are made in principle in 
network connect ion ports (host channels ) of hos t int erf ace unit s, 
which are allocated to the respective virtual NASs (logical 
partitions), such that the virtual NASs are identified by the 
network individually. For example, in the case in which the 
virtual NASs make connection through an IP network, different 
IP ad dresses have to be assigned to the respective host channels. 
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Such identification settings for the network (assigning of IP 
addresses) can be performed by making connections between the 
supervising terminal and each of the virtual NASs operating 
in each logical partition. When the supervising terminal is 
connected to the physical NAS , for example, by a special line 
as shown in Fig . 10, it is possible to provide a special switch 
on the supervising terminal side or the physical NAS side for 
switching the virtual NAS to be connected to the supervising 
terminal. For example, it is possible that such a switch is 
adapted such that currently operating virtual NASs are switched 
to be connected to the supervising terminal in turn every time 
the switch is pressed. On the supervising terminal side, it 
is also possible that such a special switch is substituted with 
some special sequence of normal key switches on the supervising 
terminal. 

In addition, in the case in vflaich the super vis ing terminal 
is connected through the network as shown in Fig. 11 , 
identification settings for supervising (if the network is an 
IP network, assignments of IP addresses) different from 
identification sett in gs of the net work given to thehos t channels 
are performed in the NAS . In this case, first, the supervising 
terminal makes connection to the NAS using an IP address for 
supervision. Next, the special switch is provided such that 
currently operating virtual NASs are switched in turn every 
time the switch is pressed. Alternatively , it is also pos sible 
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to prepare IP addresses for supervision by the number of virtual 
NASs (the number of logical partitions). In that case, it is 
unnecessary to provide a special switch, but it is necessary 
to prepare addresses of the network for super vis ion by the number 
of virtual NASs . 
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WHAT IS CLAIMED IS : 



1. A storage to be connected to a network, conpris in g: 
a plurality of in t erf aces which is connect ed to the network 
and receives file access; 

a plurality of disk drives; and 

a control unit which translates the file access into block 
access and controls the plurality of disk drives on the basis 
of the block access, 

wherein the control unit logically partitions the 
plurality of interfaces, the plurality of disk drives and the 
control unit and causes the parti tio ne d plural it y of int erf ac es, 
the partitioned plurality of disk drives and the partitioned 
control unit to operate as a plurality of virtual storages 
independently. 

2. A storage according to claim 1, wherein the control 
unit further includes a plurality of cache memories, and the 
plurality of cache memories is logically partitioned and 
allocated to the respective plurality of virtual storages. 

3. A storage according to claim 2, wherein the control 
unit further includes a first processor, which translates the 
fi le access in to the bl ock aoces s , and a seoo nd pro ces so r, whi ch 
controls the plurality of disk drives on the basis of the block 
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access, and 

wherein the first pr ocess or and the second processor are 
logically partitioned, respectively, and allocated to the 
respective plurality of virtual storages. 

4. A storage according to claim 3, wherein the first 
processor executes first hypervisor which perforins logical 
partitioning of the plurality of interfaces and the first 
.processor, and 

wherein the second processor executes second hypervisor 
vtfiich performs logical partitioning of the plurality of cache 
memories, the plurality of disk devices and the second processor. 

5. A storage according to claim 4, wherein the control 
unit further includes a plurality of memories which is used 
by the first processor and a plurality of conmun ica ti on units 
\tfiich connects the first processor and the second processor, 
wherein the plurality of memories is logically 
partitioned by the first hypervisor and the plurality of 
ooimiunicat ion units is logically partitioned by the second 
hy per v± sor . 

6. A storage according to claim 3, wherein the first 
processor and the second processor execute hypervisor which 
performs logical partitioning of the plurality of interfaces, 
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the first proces sor, the plurality of cache memories , the second 
processor, and the plurality of disk drives. 

7. A storage according to claim 1, wherein the control 
unit executes hypervisor which performs logical partitioning 
of the plurality of interfaces, the control unit, and the 
plurality of disk drives. 



8. A storage according 
a supervising terminal, 

wherein the control 
partitioning on the basis of 
supervising terminal. 



to claim 3 further connected to 

unit performs the logical 
information inputted f rem the 



9. A storage according to claim 8, wherein, if 
information to be inputted to the supervising terminal is 
information to the effect that a host system using the storage 
attaches irrportance to a data transfer rate, an amount of 
allocation of the plurality of cache memories to a virtual 
storage to be used by the host system among the plural virtual 
storages is increased. 

10. A storage according to claim 8, wherein, if 
information to be inputted to the supervising terminal is 
information to the effect that a host system using the storage 
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performs random access in a large area, an amount of alio cat ion 
of the plurality of cache memories to a virtual storage to be 
used by the host system among the plural virtual storages is 
reduced. 

11. A storage according to claim 5 further connected 
to a supervising terminal, 

vrtierein the control unit performs the logical 
partitioning on the basis of information inputted f rem the 
supervising terminal. 

12. A storage according to claim 11, wherein, if 
information to be inputted to the supervising terminal is 
information to the effect that a host system using the storage 
performs sequential continuous access, an amount of allocation 
of the plurality of cache memories and the plurality of memories 
which is used by the first processor to a virtual storage to 
be used by the host system among the plural virtual storages 
is increased. 

13. A storage according to claim 8, wherein, if 
information to be inputted to the supervising terminal is 
information to the effect that a host system using the storage 
accesses a small number of large files , an amount of allocation 
of the first processor to a virtual storage to be used by the 
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host system among the plural virtual storages is reduced, and 
an amount of allocation of the second processor to the virtual 
storage is increased. 

14. A storage according to claim 8, wherein, if 
information to be inputted to the supervising terminal is 
information to the effect that a host system using the storage 
accesses a large number of small files , an amount of allocation 
of the first processor to the a virtual storage to be us ed by 
the host system among the plural virtual storages is increased, 
and an amount of al location of the second proces sor to the vi rt ual 
storage is reduced. 

15 . A storage according to claim 11 , wherein information 
to be inputted to the super vis ing terminal is information to 
the effect that a host system using the storage sequentially 
accesses a large file, an amount of logical allocation of the 
plurality of conrnunication units to a virtual storage to be 
used by the host system among the plural virtual storages is 
re duced . 

16. A storage system comprising: 

a storage comprising a plurality of interfaces which is 
connected to the network and receives file access, a plurality 
of disk drives, and a control unit which translates the file 
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access into block access and controls the plurality of disk 
drives on the basis of the block access; and 

a supervising terminal which is connected to the storage, 
wherein the storage logically partitions the plurality 
of interfaces, the plurality of disk drives, and the control 
unit onthebasisof informati on to be inpu tt ed to the super vis ing 
te rm ina 1 an d ope ra te s as plu ral vir tua 1 st ora ge s ind ep en de ntl y . 

17. A storage system according to claim 16, wherein 
information to be inputted to the super vis ing terminal is 
information on characteristics of accesses of a computer us ing 
the storage, and the storage calculates an amount of logical 
partitioning of resources provided in the storage on the basis 
of the informati on on char act erist ic s of access es to be input ted 
to the supervising terminal and performs the logical 
partitioning using a result of the calculation. 

18 . A storage to be connected to a ne twork , comprising : 
a pi ura lit y of in terf ac es whi ch is conne ctedtothe net work 
and receives file access; 

a plurality of disk drives; and 

a control unit which translates the file access into block 
access and controls the plurality of disk drives on the basis 
of the block access, 

wherein the control unit further includes a plurality 
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of cache memories , a first processor, which translates the file 
access into the block acces s, a second pro ces sor, \tfiich control s 
the plurality of disk drives on the basis of the block access, 
a plurality of memories vtfiich is used by the first processor 
and a plurality of coirmunicat io n unit s which connects the first 
processor and the second processor , 

wherein the control unit logically partitions the 
plurality of cache memories, the first processor, the second 
processor, the plurality of interfaces, the plurality of disk 
drives, the plurality of memories, the plurality of 
oonmunicat ion units and the control unit and causes the 
part iti one d devic es to ope rat e as a plura lit y of virtual st orages 
in de pen den tl y . 
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ABSTRACT OF THE DISCLOSURE 
A storage includes: host interface units; file control 
processors which receives a file input /output request and 
translates the file in put /output request into a data 
input/output request; file control memories which store 
translation control data; groups of disk drives; disk control 
processors; disk interface units which connect the groups of 
disk drives and the disk control processors; cache memories; 
and inter -process or communication units. The storage 
logically partitions these devices to cause the partitioned 
devices to operate as two or more virtual NASs. 
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